The innate immune element, cathelicidin antimicrobial peptide (CAMP), is a vital antimicrobial peptide needed for the formation of the antimicrobial skin barrier. We recently identified a novel endoplasmic reticulum (ER) stress-mediated sphingosine-1-phosphate (S1P)-dependent mechanism of CAMP synthesis. Interestingly, in this study, we found that S1P synthesized by an isoform of sphingosine kinase (SPHK), SPHK1, serves as a signal for CAMP synthesis and conversely, another isoform (SPHK2) likely has a suppressor role in CAMP production. CAMP production is increased during epidermal differentiation and enriched in the stratum corneum. Pertinently, prior studies showed that physiological ER stress is essential for normal epidermal differentiation. We here investigated how CAMP production is increased during epidermal differentiation. We found that 1) increased ER stress is evident in differentiated cultured keratinocytes; 2) increases in both CAMP and S1P production depend upon differentiation level of keratinocyte (proliferatedwt, but not dominant negative SPHK2 suppresses CAMP production in both proliferated and differentiated KC. Our current study suggests that both an increase in SPHK1 and a decrease in SPHK2 expression coordinately stimulate CAMP production during epidermal differentiation. Providence College, Providence, RI In human skin, while as a protective barrier, keratinocytes under stratum corneum constantly face the challenges of air exposure and dehydration, with an alteration of cellular proliferation, differentiation and keratinization. Breakdown of the skin barrier is associated with various skin disorders such as atopic dermatitis and eczema. The cellular and molecular mechanisms through which air exposure and dehydration impairs keratinocytes proliferation and differentiation are yet to be fully elucidated. In this study, we investigated the effect of air exposure and dehydration on skin keratinocytes' proliferation and survival. MTT assay data showed that air exposure decreases cell proliferation in cultured human skin keratinocytes (HaCaT cells) in a time dependent manner. This effect is reversible within one hour of air exposure or dehydration. Western blot analysis and Confocal microscopy results indicated that air exposure and dehydration down-regulates EGFR, a critical cell signaling factor leading to cell proliferation. Confocal data also showed that air exposure and dehydration induces phosphorylation of histone H3 and decreases acetylation of histone H3. Further, Mito-Tracker assay using confocal showed that air exposure and dehydration induces disconfiguration of mitochondria. Finally, Western blot analysis showed that air exposure and dehydration down-regulates water channel protein aquaporin 3. Collectively, we contend that air exposure or dehydration affect keratinocytes proliferation and differentiation, due to histone modification, mitochondria deformation, and down-regulation of EGFR and AQP3. Modulation of those may provide better clinical management of atopic dermatitis and eczema. , Y Uchida 6 , PM Elias 6 , T Tsuchida 7 and S Hamanaka 7 1 Hokkaido Univ, Sapporo, Japan, 2 RIKEN, Wako, Japan, 3 Azabu Univ, Sagamihara, Japan, 4 Josai Univ, Sakado, Japan, 5 Univ of California, San Francisco, San Francisco, CA, 6 VA Med Ctr/UCSF, San Francisco, CA and 7 Saitama Medical Univ, Iruma, Japan Sphingomyelin (SM) is a constituent of mammalian cell membranes, which serves as a precursor of 2 of the 12 ceramide (Cer) species that contribute to the epidermal permeability barrier formation along with other Cer species. Two isoforms of SM synthase, (SMS) 1 and 2, which are expressed in epidermis synthesize SM. We investigated the importance of SMS2 in epidermis using SMS2 knockout mice (KO). Morphological studies show that hyperkeratosis, hyperplasia and epidermal rete ridges are evident in early neonatal stages in KO epidermis, and that these abnormalities ameliorate later in (24 wk) after birth. Ultrastructural studies show abnormalities in both lamellar body structure and secretion, and cleft formation between the stratum corneum and stratum granulosum. Lipid analysis of epidermal lipids show that SM amount is low (63% of WT) in P0, while Cer and SM levels decrease between 2-12 wk after birth and Cer, but not SM levels return to birth levels at 24 wk in Wt. Both Cer and SM also declines after birth in KO. Yet, decreases in SM are lower in KO than in WT epidermis, while Cer levels declines more significantly at 2-8 wk in KO vs. WT. These differences are likely due to a hyperplasia-mediated increase in the ratio of the nucleated layer (which contains SM) to stratum corneum lipids (where Cer is enriched). Our results suggest that SMS1 suffices to maintain bulk SM in SMS2 KO mice, but also that SM synthesized by SMS2 is important for epidermal proliferation and differentiation. Lack of SMS2 causes an ichthyotic-like epidermal abnormality in neonatal mice, while these abnormalities are normalized during development.
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A randomized trial of a barrier lipid replacement strategy for the prevention of atopic dermatitis and allergic sensitisation: The PEBBLES pilot study A Lowe University of Melbourne, Carlton, Australia Background: Atopic dermatitis (AD) is associated with a compromised epidermal barrier. Previous studies have demonstrated that routine application of emollients to the skin of at-risk infants can delay the initial appearance of AD. It remains unknown ifa physiologic lipid replacement, aimed more specifically at correcting the biochemical abnormalities in AD, : a) also is as effective, b) provides benefits beyond the treatment period and c) also reduces the risk of sensitization. Methods: We conducted a pilot randomized controlled study in 80 infants with at least family member with a history of allergic disease. Infants were randomized to standard skin care versus twice-daily application of a ceramide-dominant, triple physiologic lipid-containing formulation (EpiCeram) within the first three weeks of life until six months. A blinded outcome assessor examined infants for AD at 6 weeks, 6 months and 12 months, and performed skin prick testing at 6 and 12 months. Results: Compliance was high, with 71% of parents applying the treatment on at least 5 days per week. Intention to treat analysis showed a trend towards reduced AD at six months (10.3% vs 18.9%, RR¼0.54, 95% CI¼0.17-1.70), with comparable reductions still apparent at 12 months (8.1% vs 16.7%, RR¼0.49, 0.13-1.80). Moreover, there was a corresponding trend towards reduced sensitization to food allergens at 6 months (12.8% vs 22.2%, RR¼0.58, 0.21-1.60) and 12 months (8.8% vs 19.4%, 0.45, 0.13-1.61). Conclusion: In this small pilot trial, intention to treat analysis showed no significant effect of routine barrier lipid replacement in early life. However, there were trends towards reduction in AD, including six months beyond the treatment period, and allergic sensitisation. Further larger controlled studies, which include assessment of the effect of this intervention on other allergic disease outcomes, are required to achieve more definitive results.
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Physicochemical studies of epidermal barrier homeostasis M Denda Shiseido Global Innovation Center & JST Crest, Yokohama, Japan Secretion of lipids from lamellar bodies to the intercellular space between stratum granulosum and stratum corneum (exocytosis) is a crucial step in epidermal barrier homeostasis. In particular, exocytosis is accelerated immediately after barrier disruption in order to restore barrier function. It is plausible that phase transition of phospholipid membranes between lamellar bodies and cell membrane might play an important role in exocytosis. We previously studied the effects of topical application of sex hormones, hexoses and polyols after barrier disruption and found that their effects on the barrier recovery process were highly dependent on even small variations of molecular structure. Therefore, we evaluated the effects of these molecules on the physicochemical properties of phospholipid monolayers and liposomes as models of the lamellar body membrane and cell membrane. Interestingly, molecules that accelerated the barrier recovery process were also found to alter liposome stability and the air-water surface pressure of phospholipid monolayers. Studies using attenuated total reflection Fourier-transform infrared spectroscopy (ATR-IR), differential scanning calorimetry (DSC) and 13 C NMR spectrometry suggested that molecules that accelerate barrier recovery show a specific polar group interaction with phospholipids. Thus, molecules that interact with phospholipids may influence barrier homeostasis. Pyrrolidone carboxylic acid(PCA) is one of the major NMFs found in human skin. AQUA-TIDE, a PCA-mimic peptide, increases water retaining ability in the skin by it's multi-carboxyl groups and stimulation of filaggrin expression. Autophagy is the natural destructive mechanism that allows the orderly degradation and recycling of cellular damaged components. Thus, increased autophagy delays ageing process and extends longevity. Sirtuin1(SIRT1) is a nicotinamide adenine dinucleotide(NAD+)-dependent deacetylase functioning in the regulation of metabolism, cell survival and organismal lifespan. AQUATIDE activates autophagy through SIRT1 activation and FoxO1 deacetylation and alleviates stress-mediated senescence and cytotoxicity of cells by SIRT1-dependent autophagy. And, AQUATIDE reduces stimulantmediated PGE2 release and keeps the skin healthy from inflammatory reaction in atopic dermatitis. Furthermore, AQUATIDE not only improves skin barrier function but also reduces Trans-Epidermal Water Loss(TEWL) by increasing long-chain ceramide synthesis. In conclusion, by activating autophagy and increasing ceramide synthesis AQUATIDE is considered as the first needle-free "skin-care vaccine" for various troubled skins including inflamed, irritated and aged skin. 
